MicroRNA miR-320a modulates induction of HO-1, GCLM and OKL38 by oxidized phospholipids in endothelial cells.
Oxidized phospholipids (OxPLs), which are highly abundant in atherosclerotic lesions, are known to induce electrophilic stress response (ESR). ESR induces cytoprotective genes via the NF-E2-related factor 2 (NRF2) transcription factor. In order to get further insight into the mechanisms of ESR, we studied the role of microRNA (miR)-320a in induction of NRF2-dependent genes by OxPLs. Microarray profiling and qRT-PCR methods were used for measurements of mRNA and miRNA levels. miR-320a levels were changed by transfection with synthetic oligonucleotides. Protein analysis was performed by Western blotting. The functional activity of NRF2 was measured by DNA-binding ELISA. Oxidized palmitoyl-arachidonoyl-phosphatidylcholine (OxPAPC) induced miR-320a in endothelial cells. Induction of HO-1, OKL38 and GCLM mRNAs by OxPAPC and sulforaphane was attenuated upon knockdown of miR-320a. In contrast, transfection of ECs with miR-320a mimic oligonucleotide potentiated the effects of OxPAPC and sulforaphane on induction of HO-1, OKL38 and GCLM mRNAs. OxPAPC-induced p38 activation, levels of NRF2 protein and its ability to bind to consensus NRF2 DNA binding site were elevated in ECs transfected with miR-320a mimic. miR-320a positively regulated induction of VEGF mRNA by OxPAPC. Levels of miR-320a and HO-1 and OKL38 mRNAs were elevated in aortas of ApoE knockout mice fed with high fat diet. Manipulation of miR-320a level in ECs did not affect ability of OxPAPC to induce IL-8, COX-2 and MCP-1. miR-320a plays important role in induction of expression of HO-1, GCLM and OKL38 upon ESR induced either by OxPAPC or sulforaphane. These observations propose a general role of miR-320a in control of ESR induced by different electrophilic agents.